Introduction
============

Colorectal cancer, which includes colon and rectal cancer, is a common digestive tract tumor. In recent years, there is an upward trend in the incidence of colorectal cancer in China ([@b1-ol-0-0-5443]). The incidence of colorectal cancer in China is ranked fourth in men and third in women ([@b2-ol-0-0-5443]). Acute left-sided mechanical intestinal obstruction needs to be addressed. Traditional surgical treatment is utilized for gastrointestinal fistula, followed by staging tumor resection ([@b3-ol-0-0-5443]). Tumor resection is primarily used to treat patients. Although it is generally considered successful, there are disadvantages to consider, including the length of course of treament, the considerable pain experienced by patients and high cost. Middle-aged and elderly patients often experience a high percentage of water and electrolyte disorders, reulting in an increased risk of emergency surgery. There is also a high incidence of postoperative complications, such as anastomotic fistula ([@b4-ol-0-0-5443]).

Use of the ileal tube for bowel decompression has become increasingly common ([@b5-ol-0-0-5443]). The decompression tube was inserted into the proximal colon of obstruction point through anus to effectively alleviate and eliminate any obstruction in patients with symptoms, thereby avoiding emergency surgery. It also allows for intestinal cleaning, relieves swelling (edema) of the intestinal wall, creating conditions for tumor I stage radical excision anastomosis. Left colon obstruction may be treated by placing an ileal tube during colonoscopy and having patients undergo a single-stage anastomosis following colonic decompression and lavage, which reduces experience of pain ([@b6-ol-0-0-5443]--[@b8-ol-0-0-5443]). This process can cause secondary pain during treatment because of the ileal tube placement. Transanal placement of the ileal tube to treat left colon obstruction through X-ray monitoring has been widely used in Xuzhou Central Hospital since 2011. Patients readily accept this procedure as it is virtually painless, has a high success rate, and fewer complications.

The present study was undertaken to examine the clinical value of transanal ileal tube placement under X-ray monitoring.

Patients and methods
====================

### Patients

Thirty-six patients were diagnosed with left colon cancer obstruction in Xuzhou Central Hospital between July 2014 and February 2011. Of the 36 cases, 21 were men, and 15 were women, with an age range of 45--93 years and a median age of 73.5 years. The course of the disease was 1--7 days with an average of 3 days. All 36 patients were diagnosed with left-sided malignant tumor and obstruction through X-ray and computed tomography, including 8 cases of left-sided intestinal obstruction, 14 cases of descending colon obstruction, 10 cases of sigmoid colon obstruction and 4 cases of upper rectal obstruction. Patients had a different degree of abdominal distension and pain prior to treatment. Any patients with intestinal strangulation were excluded from the study.

### Instruments

The Philips Tele-Diagnost digital gastrointestinal machine (Philips, The Netherlands) was used to produce X-ray and guide the technical operation. The (0.97 mm) 2.6 m long guidewire was purchased from Terumo (China) Holding Corp. (Tokyo, Japan). The 4.2 m long intestinal guidewire (MTN-QF medical non-vascular guidewire) was purchased from Micro-Tech Co., Ltd. (Nanjing, China). The 5F single-curve catheter (1.25 m long) was purchased from Cordis Corp. (Miami Lakes, FL, USA) and intestinal lavage syringes (100 ml) were purchased from Shandong Weigao Group Medical Polymed Co., Ltd. (Weihai, China).

### Methods

Patients underwent conventional abdominal vertical perspective to observe the obstruction site. The patient lay in the left lateral recumbent position, and the loach guidewire and 5F single-curve catheter were inserted through the rectum and gently guided via X-ray monitoring. If the guidewire did not perforate, a single bend duct and iohexol were used to observe whether any contrast agent was diffused. If any contrast agent was detected, a different angle was used to follow the path of further insertion of the guidewire catheter. However, when no difference was observed in the vessels, repeated exploration using a combination of the guidewire and catheter was performed. The loach guidewire was withdrawn following perforation of the obstruction site. The contrast agent was injected by transcatheter to confirm that the catheter tip was located in the dilated colon. The site and length of obstruction were observed at the same time. The hard guidewire was then inserted, and the single-curve catheter was withdrawn. A dilatation catheter was inserted together with the intestinal guidewire for pre-expansion.

An ileal decompression tube coated with paraffin oil on the front was inserted along with the hard guidewire. When the balloon of the ileal decompression tube encountered the stenosis as confirmed by X-ray, the tube was inserted for a further 10 cm to prevent necrosis of the bowel wall regions caused by stenosis compression following infusion of water into the balloon. A total of 30 ml in sterile distilled water was injected into the balloon to prevent prolapse of the intestinal obstruction decompression catheter. The Y-type joint was connected, and the contrast agent was again injected to confirm that the decompression tube was located in the colon ([Figs. 1](#f1-ol-0-0-5443){ref-type="fig"}--[5](#f5-ol-0-0-5443){ref-type="fig"}). The medical adhesive tape was used to fasten the rectum catheter postoperatively. Continuous suction was applied following the procedure and intermittent suction was applied on the second day. At the same time, full colon irrigation with warm water (500 ml/times) was applied 4--6 times a day ([@b4-ol-0-0-5443]). Abdominal pain, bloating, and other symptoms were carefully observed postoperatively. Properties of the drainage fluid were observed to confirm the drainage catheter patency.

Results
=======

Thirty-two patients underwent successful transanal ileal decompression tube under X-ray monitoring. Thirty-one patients underwent decompression, intestinal lavage drainage and stage 1 intestinal resection and anastomosis. No cases of anastomotic leakage or death due to surgery were identified. However, incision infection was evident in one patient. One patient preferred non-surgical therapy (stenting) subsequent to the lifting of intestinal obstruction symptoms due to age.

Decompression time of catheter indwelling in 31 patients was 4--9 days (median 5 days, average 5.61 days). The catheter drainage observed after 24 h was yellow, brown sticky stool, mixed with a substantial amount of gas. Waste volume was 2,000--4,000 ml with an average of 2,800 ml. Abdominal pain, and abdominal distension symptoms of all the patients were apparently alleviated. Colonic expansion was significantly improved ([Fig. 6](#f6-ol-0-0-5443){ref-type="fig"}).

The guidewire perforated the bowel in two patients during exploration of the obstruction. Contrast agent diffusion into the abdominal cavity was evident after injection with the contrast agent. The catheter and guidewire were subsequently withdrawn and patients immediately underwent surgery. The repeated exploration guidewire did not perforate the obstruction site in two patients and tube indwelling was abandoned.

Discussion
==========

Colonic obstruction is a serious complication of colorectal cancer indicating poor prognosis in patients. The primary option for colorectal cancer patients is surgery. For right-sided colonic cancer obstruction or chronic partial obstruction, stage 1 whole resection and anastomosis is preferred following sufficient preoperative bowel preparation ([@b9-ol-0-0-5443],[@b10-ol-0-0-5443]).

Regarding left-sided colon cancer, stage 1 complete resection and anastomosis potentially induce infection and anastomotic fistula due to prominent edema and dilatation of the proximal colon, poor blood supply, large amount of bacteria, and complexity of the bacteria ([@b11-ol-0-0-5443]). Tumor obstruction of the colon frequently occurs in elderly patients with further complications in multiple organs, compensatory dysfunction, immune dysfunction, reduced surgical tolerance, further surgical complications and high mortality rate ([@b12-ol-0-0-5443]). The traditional treatment approach is the Hartmann procedure (abdominal resection of rectal cancer, with a proximal colonic stoma and distal closure operation), followed by closure of the stoma in selective surgery ([@b3-ol-0-0-5443],[@b9-ol-0-0-5443]). However, this procedure involves a long period of recuperation time, significant pain, and high cost. In addition, patient quality of life is inevitably affected owing to the existence of the stoma. Stage 1 anastomosis can be performed when the bowel is prepared preoperatively. The ileus tube may be guided by an endoscope to provide lavage and obtain good results ([@b6-ol-0-0-5443],[@b13-ol-0-0-5443]). However, the endoscopic catheter requires preparation including enema bowel cleaning prior to insertion, as well as gas injection during colonoscopy which causes considerable pain ([@b14-ol-0-0-5443]). Consequently, this procedure is not preferred by patients. Transanal ileal tube placement under X-ray monitoring is more readily accepted by patients due to a lower amount of pain, high success rate, and observation of the direction of the catheter and the guidewire at any point.

In the present study, the path of the guidewire during exploration was different to that in the normal human colon. The contrast agent was injected through a single-curve catheter. If perforation of the catheter was confirmed, colonic investigation continued until the expanded colon was reached. In two cases, contrast agent diffusion following injection confirmed that the catheter had penetrated the abdominal cavity. The catheter and guidewire were withdrawn in a timely manner causing no visible peritonitis or other serious consequences.

Repeated exploration resistance of the guidewire and catheter indicates stenosis. Transcatheter injection of the contrast agent was used to determine whether the contrast agent was diffused, which would allow for insertion of the guidewire or catheter. No contrast agent diffusion indicated a short stenosis time and that the site of stenosis was not infiltrated or fused completely, but had a small gap in the majority of cases. The contrast agent was used by pressure injection to observe contrast agent infiltration. The majority of patients exhibited a small amount of contrast agent penetration. If contrast agent infiltration was successful, exploration involved guidewire combined with catheter, whereas if there was no contrast agent infiltration, careful inspection using guidewire and catheter individually was required. The guidewire guided the catheter in the exploration process. The contrast agent was injected in a timely manner every 2--3 cm, to ensure that the front section of the catheter is in the middle of the colon. At the same time, the site and length of the obstruction were observed.

When the ileus tube was inserted, the catheter tip was coated with paraffin oil to facilitate its insertion. The catheter was inserted a further 10 cm after the decompression catheter balloon across the stenosis to prevent necrosis of the bowel wall caused by the water injection to the balloon. Since stools in the colon tend to be thick in general, leading to a fecal mass in some cases, the catheter must remain unobstructed. If blockage occurs, the timely use of an intestinal lavage syringe dredge is necessary. The dredging method involves the infusion of 500 ml warm saline water into the intestine and is then suspended for 30 min after drainage. Warmed saline water was used for dredging the following day and retained for approximately 30 min to soften the stools. Attention was paid to water-electrolyte and acid-base balance in patients subsequent to insertion of the catheter.

In summary, transanal placement of the ileus tube under X-ray monitoring effectively alleviates left-sided colonic obstruction symptoms following preoperative preparation. Thus, the present study has identified a safe, effective, economical treatment method that may be utilized for colon cancer and readily accepted by patients.
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